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ABSTRACT 



A method and apparatus for packaging fluent material 
m individual containers, including a dispensing mecha- 
nism for locating individual containers in transverse 
rows on a moving conveyor belt, a filling pump assem- 
bly for simultaneously filling individual cups located in 
a series of such transverse rows with a predetermined 
amount of such fluent material during the movement of 
the conveyor, a covering assembly for applying strips of 
prefonned covers to a plurality of filled individual con- 
tainers simultaneously, and thereafter fluid^ightly seal- 
ing such covers to the containers, and a severing assem- 
bly including a series of rotating knives for severing the 
covers so applied to form individual fllled and sealed 
containers. 

27 Qaims, 16 Drawing Figures 
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running drum, which takes up the belt tension and pre- 
METHOD AND APPARATUS FOR PACKAGING vents its lateral movement. A row of container dispense 
FLUENT MATERIAL ing chutes is . located, above one end of the conveyor 

BACKGROUND OF THE INVENTION , ^L^ll ^f^"^ * f f"^^?? 

5 for each opemng of a row on the belt. A pair of parallel, 

This invention relates to a method and apparatus for oscillating dispensers releases the bottom container 

packaging fluent material such as liquids and, in particu- from each stack in each chute simultaneously so that a 

lar, to the rapid filling and seahng of inexpensive, dis- row of containers drops into a row of openings in the 

posable individual containers with metered amounts of conveyor as the openings move under the chute. The 

such liquids. 10 conveyor belt is moved continuously to carry the rows 

The use of individualized servings of such commonly of containers past a filling station, a cover applying 

used liquids as cream, milk, salad dressing and the like in station, and a severing station to complete the packages^ 

restaurants and by airlines in disposable packages has which are then discharged from the conveyor, 

become highly desirable because of the great conve- The filling station or filling pump assembly includes 

nience and cleanliness offered by such packaging. It is 15 an outer hou^ng mounted across the conveyor and 

necessary, however, that the packaging of the individ- movable along rails at the same speed as the conveyor 

ual servings of fluent material, such as cream or milk, in belt. This housing has a number of side-by-side cylindri- 

plastic or paper containers be accomplished under sani- cal bores formed in it, each of which receives a cylindri- 

tary conditions and in a fast, inexpensive, continuous cal pumping cartridge, A piston is inserted into an open 

process with a minimum of handling and spillage. Van- 20 end of each pumping cartridge. The piston and the 

ous methods and apparatus have been designed for interior walls of the cartridge have corresponding 

accomplishing such results. Two such packaging appa- stepped portions and define a series of separate cham- 

ratus and methods are shown in U.S. Pat No. 3,775,934 bers, having equal volumes, within each cartriidge. The 

to Louis W. Smith, issued Dec. 4, 1973, and U.S. Pat piston moves in a direction parallel to the housing at a 

No. 3,440,794 to Martin Mueller, issued Apr. 29, 1969. 25 lowtt rate of speed than the housing. The pump car- 

The packaging apparatus represented by the above tridge is rotatable within the housing to act as a sleeve 

patents, and other apparatus presently used, generally valve to obtain filling and discharge of the cartridge at 

include a conveyor belt for carrying en^ty containers the desired times. The separate chambers within each 

for the liquid to be packaged, a dispenser for depositing cartridge are filled with the fluid material, which is then 

such empty containers on the belt at a first station, a 30 ejected from the housing into a number of individual 

mechanism for filling each container with a desired containers passing underneath the bousing on the con 

amount of liquid, and a capping device for applying a veyor belt simultaneously. The movement of the hous- 

fluid-tight cover to the filled container prior to its dis- ing, the cartridge and the piston forming this unique 

charge from the belt. filling pump is timed relative to one another by a series 

While most present packaging apparatus perform the 35 of cams mounted on a single shaft The use of this 
basic filling and capping functions, they have certain imique filling pump assembly allows any desired num- 
limitations which have restricted their performance. ber of rows of containers to be filled simultaneously, 
For example, many present packaging machines require thereby significantly increasing output, 
the conveyor belt to be intermittently started and The covering or capping station includes a heating 
stopped, as, for example, at the fillmg station. This con- 40 drum about which a series of covers in interconnected 
sumes time and reduces output. Those packaging ma- strip form are wound, heated and fed toward the filled 
chines which use a continuously moving belt, such as containers. The covers are applied to each container in 
Mueller, are limited because they are only able to fill a a row on the conveyor simultaneously, and then rolled 
single row or line of containers simultaneously. This by rollers to seal the c^s to the upper flange or lip of 
limitation also restricts the maximum output of the ma- 45 each container. A series of rotary knives sever the inter- 
chine. For example, the machine shown in U.S. Pat No. connected caps such that discrete individual ' serving 
3,775,934 has a maximum output of approximately 300 containers of the fluid material are fmned. The contain- 
cups per minute. ers are then discharged into a suitable receiving means 

Another problem in present machines has been to for packaging and delivery, 
provide reliable, fluid-tight sealing of the cover to the 50 The entire packaging process is automatic and may be 
filled container. This is presently accomplished, as carried on continuously at high speed without any man- 
shown in Smith, by a rather long series of heater i^tes ual intervention. To even further reduce the operator 
and rollers, which do not always achieve satisfactory time required in connection with the presently disclosed 
results because they only heat the covering material for packaging method and apparatus. Applicants have de- 
a brief time after its application to the filled containers. 55 veloped a feeder assembly, which provides a constant 

. SUMMARY OF THE INVENTION ^^^I'T'^J"! r '^"^"^ 

chutes. This feeder assembly is the subject of a separate 

The method and apparatus for packaging fluent mate- and concurrently filed U.S. patent application, Ser. No. 
rial, as set forth in the present invention, are designed to 698,484, filed June 21, 1976 by J. Richard Agent, Don- 
overcome the limitations inherent in the construction of 60 aid W. Nielsen and Thomas A. Cooper, entitled 
previous packaging machinery. In this invention, an "Feeder Assembly". 

endless belt conveyor formed of a metallic material, The conveyor belt, container dispenser, filling pump 

such as stainless steel, is provided with a plurality of assembly, covering assembly and severing assembly are 

rows of openings, each opening being adapted to re- all operated from a single drive motor mounted below 

ceive an open top container. This conveyor belt is sup- 65 the conveyor on the frame of the packaging machine, 

ported, at its opposite ends, by a drive pulley and an Their speed of operation is independently controlled in 

idler pulley. The drive pulley includes a pair of drive their operation through various reducing gears and a 

sprockets which engage the belt, separated by a free series of inter-related cams, which time the movements 
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of the relative conveying, dispensing, filling and cap cartridge in the present invention and vyhich js taken 

applying assemblies in relationship to one another, as generally along line 9—9 in FIG. 5; ' '* 

will be explained in considerable detail below. FIG. 10 is an isolated rear elevational view of the 

It has been found that use of the present invention housing cam assembly of the present invention, taken 

will approximately double or triple the output of filled, 5 generally along line 10— 10 in FIG. 5; 

individual serving containers produced by present FIG. 11 is an isolated rear elevational view of the 

packaging machines. pump piston cam assembly of the present invention, 

Accordingly, it is an object of the present invention taken generally along line 11—11 in FIG. 6; 

to provide a method and apparatus for packaging fluent FIG. 12 is an end elevational cross-sectional view of 
material in individual, disposable containers. 10 the present invention, taken generally along line 12—12 

It is a further object of the present invention to pro- in FIG. 1, showing the cover applying assembly and, in 

vide a method and apparatus for packaging fluent mate- particular, the heating drum; 

rial which allows a plurality of containers located on a FIG. 13 is an end elevational cross-sectional view of 

moving conveyor belt to be filled simultaneously. the severing assembly of the present invention, taken 

It is also an object of the present invention to provide generally along line 13 — 13 in FIG. 1; 

a method and apparatus for packaging fluent material, FIG. 14 is an elevational cross-sectional view of the 

having a container dispensing apparatus which operates drive pulley of the present invention, taken generally 

in a harmonic, oscillating manner to increase operating along line 14 — 14 in FIG. 1; 

efficiency. FIG. 15 is a rear elevational view of the packaging 
It is a further object of the present invention to pro- apparatus of the present invention, showing the opera- 
vide a method and apparatus for packaging fluent mate- tive connections, of the drive motor to various driven 
rial haying an improved means for heat sealing covers elements; and, 

to a plurality of individual, filled containers simulta- FIG. 16 is an end cross-sectional elevational view of 

neously. the cams which operate the filling pump assembly of the 

It is one more object of the present invention to pro- present mvention, in operative relationship, 

vide a method and apparatus for packaging fluent mate- ... 

rial having a means for driving the conveyor belt which DETAILED DESCRIPTION OF THE 

permits adjustment but prevents lateral movement of INVENTION 

the belt. Referring now to the drawings and, in particular, to 

These and other objects of the present invention will FIG. 1, the packaging apparatus of the present inven- 

become evident from the following description of the tion is shown in general at ID. In connection with this 

drawings illustrating a preferred embodiment, wherein: packaging apparatus, there is also shown a cup or con- 

• BRIEF DESCRIFTION OF THE DRAWINGS apparatus 12, which is the subject of AppU- 

33 cants' copendmg application, U.S. Sen No. 698»484, 

FIG. 1 is a front elevational view of the packaging filed June 21, 1976 for a Feeder Assembly. The purpose 

apparatus of the present invention shown as used in of the cup feed is to feed a constant supply of contain- 

combination with the feeder assembly, which is the ers, such as the plastic cups which are to be filled with 

subject of our co-pending patent application; a desired fluent material, such as cream, milk or salad 

FIG. 2 is a top view of. a. portion of the packaging ^ dressing, to the packaging apparatus 10. Cups are fed 

apparatus ofthe present inyention.taken generally along from the feed apparatus 12 to the inbound end of an 

line 2—2 in FIG. 1, showing the cup dispensing cam endless belt conveyor 14 ofthe packaging apparatus by 

assembly connected to the cup dispenser assembly; means of a number of side-by-side chutes 16. In the 

FIG. 3 is an elevational cross-sectional view of the preferred embodiment, the number of chutes 16 placed 

cup dispenser rollers ofthe present packaging apparatus 45 in adjacent side-by-side relationship will correspond to 

taken generally along line 3—3 in FIG. 2; the number of openings to receive cups formed in the 

FIG. 4 is a rear elevational cross-sectional view of the conveyor 14, which constitute a row of the conveyor, 

cup dispensing cam assembly of the present packaging as will be explained below. 

apparatus taken generally along Une 4--4 in FIG. 2; The packaging apparatus 10 of the present invention 

FIG. 5 is a top view of the filling pump assembly of 50 includes a frame 18, having an upper portion 18a and a 

the present packaging apparatus taken generally along base or a lower portion 18^ separated by base top 19. 

line 5—5 in FIG. 1, the elements of the filling pump The upper frame 18a supports an endless conveyor belt 

assembly being shown in partial cut-away views to 14 for continuous movement relative to a number of 

expose the interior of the pump cartridge; operating stations located along the path of travel ofthe 

FIG. 6 is an end elevational view of the filling pump 55 belt. At each of these stations, a specific operation is 

assembly ofthe present invention taken generally along performed on cups located on belt 14, to fill the cup 

line 6—6 in FIG. 5, including a . portion of the rotary with the desired fluent material, seal it, and finally dis- 

valve cam assembly used to operate filling and dis- charge it into a container or other suitable machinery to 

charge of the pump cartridge; package the cups for shipment. The conveyor belt 14 is 

FIG. 7, on sheet 6, is an isolated cut-away view of one 60 preferably formed of a thin material having high tensile 

of the plurality of filling pump cartridges and pistons in strength, which is easily cleaned, such as stainless steel, 

the present invention; As shown in FIG. 5, the conveyor belt 14 has a series of 

FIG. 8 is an end cross-sectional view of an isolated equally-spaced circular openings 20 which are aligned 

filling pump cartridge ofthe present invention showing transversely across the conveyor belt 14 with, in the 

the valve openings controlling filling and discharge, 65 preferred embodiment, five openings forming a single 

taken generally along line 8-^ in FIG. 7; row. Rows of such openings are equally spaced longitu- 

HG. 9 is an isolated rear elevational view of the dinally along the entire length of the belt, as shown in 

rotary valve cam assembly, which rotates the pump FIG. 5. The ordered arrangement of openings 20 may 
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be described as fonning transverse rows and longitudi- 
nal columns. 

The cups 13 to be filled are fed from the chutes 16 in 
such a manner, as will be explained below, that a single 
cup 13 is placed in each opening 20 of a row simulta- 
neously. These cups 13 have a uniform fnisto-conical 
cross section, as shown in FIG, 6, and have an upper 
flange or lip 13fl which is slightly larger in outside diam- 
eter than the diameter of the opening or hole 20 in the 
conveyor belt 14 in which the cup is placed, so that the 
conveyor supports each cup by its upper lip. 

The conveyor 14 itself is supported, at its opposite 
ends, around a drive pulley assembly 22 and an idler 
drum 24. The drive assembly 22 and the conveyor belt 
14 are driven by a motor 26, shown in FIG. 15, which 
is mounted on the base l$b and operatively connected 
to the drive pulley by means described below. 

The path of travel of the conveyor belt 14 takes each 
row of cup openings 20 past the operating stations along 



10 



15 



of spindles, that is, having reduced diameter portions to 
receive the bottommost cup in each stack of cups sup- 
plied by the cup feed chutes 16. Cprresponding in- 
wardly facing notches 48 are formed in inward comers 
of the perimeter of the enlarged diameter portions of 
each roller, as shown in FIG. 3. These notches engage 
the upper, outwardly extending lip 13a of each cup 13 
so that as rollers 46 are rotated upwardly on opposite 
directions, they engage the lip 13fl of the bottom cup 13 
in each stack, and denest or remove it from the supply 
stack. As rollers 46 are rotated in a reverse direction, as 
shown by the arrows in FIG. 3. they carry the denested 
cup as shown in FIG. 3, until the notches separate suffi- 
ciently that the cup is deposited in a corresponding 
opening 20 formed in the conveyor belt 14. The cup 
dispensing rollers 46 are driven in the above-described 
oscillating motion by a cam arrangement 45, shown in 
FIG. 4, which is operated from the main drive motor 
26. The drive motor 26 directly operates a series of 



the length. of the belt. The fust of these stations is the 20 drive shafts and drive belts, including various reducing 



filling station, at which the cups positioned within the 
conveyor openings are filled with a metered amount of 
the nuent material to be packaged. At this filling station, 
a filling pump assembly, shown in general at 28» acts in 
a novel manner to simultaneously fill a plurality of adja- 25 
cent consecutive rows of cups riding in the conveyor 
simultaneously. 

The filled cups are then advanced toward a cover 
applying station, including a covering assembly, shown 
in general at 30, at which a series of interconnected, 30 
preformed covers are applied over the upper lip 13a of 
each filled container. These covers are supplied by a 
number of adjacent reels 33, mounted on a common 
central axis, which correspond in number to the number 
of openings forming a single row of the conveyor. To 33 
facilitate the covering application, the bottoms of the 
cups which arc being advanced by the conveyor belt 14, 
encounter the upper surfaces of a scries of side-by-sidc 
ribbon conveyors 32, which are supported by first and 



gears and pulleys, which will be explained in detail 
below, to drive each particular operation of the packag- 
ing apparatus. By use of a single drive, the several oper- 
ations involved in this packaging apparatus may be 
coordinated in speed and timing relative to one another. 

For example, the drive motor 26 is connected by 
means of a conventional belt and pulley 26c and chain 
and sprocket 266, as shown in FIG. 15, to gear reducer 
103 through transmission shaft 104, shaft 102 and chain 
and sprocket assembly 49, which drives a cup dispenser 
cam shaft 52 moimted in the sides of the upper frame 
ISa, as shown in FIG. 4. A cup dispenser cam 50 is 
mounted on shaft 52 for rotation therewith. Cam 50 
engages a cam follower 51 which is fixedly mounted on 
a yoke portion 54 of a drive rod 53. The legs of yoke 
portion 54 are located on opposite sides of shaft 52 to 
permit drive rod 53 to reciprocate relative to that shaft. 
The opposite end of the drive rod 53 is pivotally pinned 
near the outer edge of a drive gear 56 having a number 



second pulleys 36 and 38. These ribbon conveyors are 40 of teeth formed in its upper periphery. The teeth on 



slightly raised by a ramp 40 and act to vertically lift 
each row of cups slightly above the surface of conveyor 
belt 14 to assure positive contact between the entire 
surface of the upper cup lip and the cap or cover ap- 
plied to it by the covering assembly 30. 45 

At the fmal station in the process, the covered cups, 
which are now interconnected by the caps applied to 
them, have the interconnecting webs of the covers sev- 
ered to form individual packaged units by a severing 
assembly 42. The cups are then moved over a series of 50 
inclined discharge ramps at the discharge or outward 
end of the conveyor into suitable means for gross pack- 
aging. 

Referring now with more particularity to the several 
novel features of the present invention, each cup must 55 
necessarily be placed precisely in a corresponding re- 
ceiving opening 20 in the conveyor belt 14 in order to 
eliminate waste of fluent material and malfunctioning of 
the machine. As the cups are advanced at a uniform rate 



gear 56 engage corresponding teeth on the periphery of 
one of two similar cup roller gears 57 mounted near the 
inward ends of the cup release rollers 46. The cam 
foUower 51 on the drive rod 53 engages a recessed cam 
track 55 formed into an outwardly facing surface of cam 
50 in a desired shape. As the larger radius portion of the 
cam track 55 is rotated against the cani follower 51, gear 
56 will be moved in the direction of the arrow in FIG. 
4 to rotate the cup release rollers 46 downwardly, as 
shown, and quickly drop the bottom cup in the stack by 
gravity onto the belt 14. Cam track 52 is uniquely 
shaped so that follower 51 will move the drive rod 53 
and gear 56 by a long, generally spiral portion of track 
55 to deliver the cup accurately and rapidly in the oppo- 
site direction, while reciprocating the rollers upwardly 
to engage the next cup very rapidly. Thus, by means of 
the cam 50, the cup release assembly operates with a 
deliberate delivery to assure proper placement of a 
plurality of cups simultaneously in the adjacent open- 



of speed by the conveyor belt 14^ driven by the motor 60 ings 20 forming a row in belt 14, then returning the 



26, new cups are being continuously placed in available 
empty openings in the conveyor belt by a double roller 
dispenser apparatus, shown generally at 15 m FIG. 1, 
and in more detail in FIGS. 2-4. 

This dispenser 15 includes a pair of spaced apart, 
generally parallel rollers 46, which pivot about similarly 
spaced central axes 47 parallel to the surface of con- 
veyor belt 14. These rollers 46 are formed in the shape 



rollers to their initial position with great speed, to allow 
delivery of 200 or more rows of cups per minute to the 
conveyor belt 14. 
In thie embodiment shown in the drawings, five cups 
65 are dropped or released by the cup dispenser 15 into the 
openings 20 formed transversely in the conveyor belt 14 
to form a complete row. The cup dispenser operates 
with sufficient speed that it accurately drops five cups 
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into each consecutive row of openings formed in the 
conveyor as these openings pass beneath the rollers 46. 
The cups to be filled are then advanced with the con- 
veyor belt 14 toward the filling station, which is shown 
in detail in FIGS. 5-11. 5 

The filling pump assembly 28 is mounted on the 
upper frame 18a and operated by a filling pump assem- 
bly drive 16 mounted on the lower frame Idb and 
shown in more detail in FIGS. 9-11 and 16. 

The novel filling pump assembly 28 itself includes 10 
three independently movable elements which cooperate 
to deliver a metered amount of fluent material to a 
plurality of rows of cups passing beneath it on the con- 
tinuously moving conveyor simultaneouly. These coop- 
erating elements include a housing 62, which is IS 
mounted transversely across the conveyor belt 14 and 
suspended in parallel relationship to the top surface of 
the conveyor a selected distance above such surface. 
This rectangular housing 62 is slidably mounted about a 
shaft 64 on one side and has a flange 63» which engages 20 
a linear track 65 in frame 18a. on its opposite side. For 
repair and maintenance, the bolts 61 may be loosened, 
top plate 61a removed, and the entire housing 62 ro- 
tated about shaft 64 in the manner of a hinge, to be lifted 
away from the top of the conveyor 14. 25 

Housing 62 has a series of hollow, generally cylindri- 
cal bores 66 formed within it» as shown in FIGS. 5 and 
7. In the embodiment described herein, the housing 62 
includes five parallel bores 66 disposed in side-by-side 
relationship transversely to the path of the conveyor. 30 
Each bore 66 in housing 62 is adapted to receive, in 
close-fit relationship within it, a second movable ele- 
ment which is a pumping cartridge 68 having a smooth 
cylindrical exterior surface and a hollow interior 
formed in a series of distinct cylindrical segments, 35 
formed by increasing or stepped cross^sectional diame- 
ters. Each cartridge 68 has an end wall 69 and an oppo- 
site, open end. 

The stepped segments of each cartridge 68 form a 
series of shoulders 67, which differentiate and separate 40 
the cylindrical segments of each cartridge 68 and coop- 
erate with a third element in the filling assembly 28, 
namely piston 74. As shown in FIG. 7, this piston 74 is 
formed by a series of cylindrical portions of increasing 
or stepped cross-sectional diameters generally corre- 45 
spending to but slightly smaller in dimension than the 
stepped diameter segments of the pumping cartridge 68. 
The various stepped diameter portions of the piston 74 
are disposed for movement within stepped diameter 
segments of cartridge 68 having corresponding diame- 50 
ters. That is, the smallest diameter piston portion, such 
as 76a, is adapted to reciprocate into and out of the 
smallest diameter cartridge segment, such as 68a. When 
a piston 74 is inserted into a cartridge 68 in a withdrawn 
or first position, as shown in FIG. 7, the stepped piston 55 
portions cooperate with the interior side walls of the 
segments of cartridge 68 to define a series of fluid con- 
taining chambers 78, within each cartridge 68. 

The maximum volume of each chamber 78 will corre- 
spond to the exact metered volume of fluent material, 60 
such as cream or milk, which is desired to be dispensed 
into the cups on the conveyor. With the piston in a first 
or withdrawn position, the piston portion 76a, which 
will fdl the forward segment 68a of cartridge 68, will be 
withdrawn to define a chamber 78a. The volume of 65 
chamber 78a is equal to ir times the radius of the car- 
tridge segment squared times the distance between the 
end wall 69 and the facing wall 79 of the piston segment 



76a This volume is that selected for the amount of 
fluent material to be metered into each cup. Chamber 
786, as shown in FIG. 7, will have a volume determined 
by adding the volume of piston portion 76a to the vol- 
ume of cartridge segment 68a. Taking a radius in excess 
of that of cartridge segment 68a and knowing tt, the 
required length of the cartridge segment 6Sb may be 
easily calculated. The length or the radius may be 
changed as desired in order to give the proper volume. 
The volume 78c of the third segment 68c may be calcu- 
lated in a similar fashion. If desired, each cartridge 68 
could be divided mto even further steps which receive 
corresponding piston portions. 

Grooves 70 are formed near opposite ends of each 
piston 76 and receive O-rings or similar suitable sealing 
means 77, which engage the cylindrical sides of the 
cooperating cartridge segment to maintain alignment 
between the cartridge and piston, prevent metal-to- 
metal contact and provide a fluid-tight seal at the rear of 
the piston. 

Each pumping cartridge 68 is inserted into the receiv- 
ing bore 66 formed in the housing 62. The inward, 

closed end of each cartridge 68 will extend slightly 
beyond the housing 62 through an opening formed in 
that end of the housing, as shown in FIG. 7. This in- 
ward end has a threaded bore 71 formed in it for con- 
nection to the valve operating mechanism, which will 
be discussed below. The exterior dimension of the 
pumping cartridge 68 is slightly less than the bore 66. 
Sealing means 73, such as Teflon coated O-rings or the 
like, are disposed within grooves formed in the interior 
wall of the bore 66, at opposite ends thereof, to engage 
pumping cartridge 68 and resist its linear movement, 
assure fluid-tight seal but allow sufficient angular move- 
ment of the pumping cartridge to provide for filling and 
discharge of the cartridge, as will be described. 

Mounted on the top surface of the housing 62 is a 
manifold 82, as shown in FIG. 6, which has a central 
upper opening 83 in communication with a source of 
fluent material, which enters in the direction of the 
arrow, as shown in FIG. 6, through a flexible tube or 
hose 80. The manifold acts in a conventional manner to 
distribute the incoming fluid through a series of internal 
passageways 84 to each of an arrangement of openings 
72 formed in the bottom of manifold 82. These openings 
72 are aligned and in communication with similar open- 
ings 86 formed in the upper portion of housing 62, 
which open into the interior of each receiving bore 66 
formed in housing 62. In the preferred embodiment, 
there are three rows of such openings 72 and 86, each 
row consisting of five openings, corresponding in num- 
ber and location, that is, in the distance they are spaced 
apart transversely and longitudinally, to the centers of 
the openings 20 formed in conveyor belt 14. The hous- 
ing 62 also has a number of lower openings 87 vertically 
aligned with upper openings 86 which, in turn, are con- 
nected to a corresponding number of delivery tubes 88. 
Each delivery tube 88, which is open at its lower end, 
ends a short distance above the open top of a cup car- 
ried on the conveyor belt 14, — 

Each pumping cartridge 68 inserted into a receiving ^\ 
bore 66 in housing 62 is rotatable relative, to the bore J 
and the housing. As shown in FIGS. 6 and 8, each / 
stepped segment of pumping cartridge 68, which forms ^ 
a separate chamber 78, is provided with three sqparate 
ports formed through the walls thereof When each 
pumping cartridge 68 is properly located in a bore 66 in 
housing 62, these ports will be in the same vertical 
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planes as the openings 86 and 87 formed in housing 62 to larly, the stepped pistons 74 themselves are being inde- 
allow fluent material to be received mto or discharged pendently reciprocated within their cooperating pump- 
from the interior of the pumping cartridge, and also ing cartridges by piston cam assembly 134, which is 
allow the interior to be cleaned, As shown in FIG. 6, operatively connected to the series of pistons mounted 
these ports, which will be referred to as the intake port 5 on the upper frame 18a Each of these cam assemblies 
90, discharge port 92 and clean-out port 93, are disposed and their related functions will now be described in 
in the same vertical plane angularly around the circum- detail. 

Terence of. the pumping cartridge 68 such that no two The three cam assemblies which operate the filling 
ports form^ in any segmented section of the cartridge pump assembly 28 are shown in detail in FIGS. 9-11 
jn coniimunication with more than one of the open- 10 and 16. Each of the above-described cam assemblies is 
ings*, either 86 and 87, formed in the housing 62 at any operated from the same horizontal shaft 1Q2 mounted 
one time, except for cleaning. on the lower base 18& as shown in FIG. 16. Shaft 102 is, 

In this manner, when the pumping cartridge 68 is in turn, rotated directly by drive motor 26 through a 
rotated to align the threJe intake ports 90, formed in it, cone drive gear reducer 103 and transmission shafts 104. 
f with upper housing opening 86, to allow the fluent 15 Shaft 102 also drives the sprocket and chain assembly 

I material being distributed through the manifold 82 to 49, which operates the cup dropper or release mecha- 

enter the separate chambers 78. defined by each stepped nism 15. Shaft 102 supports three separate cams, which 
diameter section of cartridge 68, discharge port 92 of are designed to operate the various functions of the 
cartridge 68 and the clean-out port 93 are closed, as pumping assembly. As shown in FIG. 9, rotary valve 
shown in FIG. 8. Likewise, after filling, the entire car- 20 cam 104 is fixedly mounted on shaft 102 by means of a 
tridge 68 is moved in a counterclockwise direction until key 106 positioned between corresponding keyways 
the discharge ports 92 in each cartridge are aligned with formed in shaft 102 and cam 104. Cam 104 includes an 
the lower opening 87 in the housing to deliver the fluent interior recess or cam track 105, which receives a circu- 
matcrial to the cups beneath. For cleaning, the cartridge lar cam follower 107. The cam follower 107 is mounted 
may be rotated slightly further by hand, to align port 93 25 on a cam follower level 108, which is generally horizon- 
with opening 86 and part of port 92 with opening 87, to tal. One end of the cam follower lever 108 is pivotally 
allow the stainless steel interior of cartridge 68 to be pinned to the lower base 18& The movement of the cam 
washed, rinsed or sterilized. follower in the cam track raises and lowers the opposite 

Each of the above-described ports in each pumping free end of the lever 108 between the solid and dotted 
cartridge 68 is disposed within each bore 66 at identical 30 line positions shown in FIG. 9. This end of lever 108 is 
angles respective to the housing 62. When positioned in pivotally pinned to a short link 109, which moves not 
this manner, each cartridge 68 may be connected to an only verticlly with the upward movement of the lever 
individual valve arm 96 by means of a threaded connec- 108, but also horizontally to allow the portion of the 
tor mounted on such valve arm, which threadedly en- rotary valve cam assembly above it to reciprocate hori- 
gages the forward threaded opening 71 formed in car- 35 zontally with housing 62. Link 109 is pivotally pimied 
tridge 68. As the valve arm 96 is pivoted, the cartridge to the lower end of rod 110, which extends upwaidly 
68 will move with it An upper end of each valve arm through a rectangular guide sleeve 113 in top 19 and, in 
96, having a reduced radius portion, is connected to an turn, has its upper end pivotally pinned to the lower 
elongated hnk arm 98. This link arm connection allows yoke or ear portion of a push arm 111. The opposite end 
all of the valve arms, and thereby all of the pumping 40 of push arm 111 is pivotally mounted on a horizontal 
cartridges, to be moved angularly with respect to the operating rod 112, which extends along one side of 
housing 62 to an identical degree, simultaneously. The housing 62. One end of the operating rod 112 is inserted 
end of the link arm 98 toward the rear of the packaging through the lower comer of crank member 100, while 
machine is, in turn, pivotally pinned to a triangular- the opposite end is mounted through the lower comer 
shaped crank member 100. One comer of crank member 45 of a corresponding-shaped support crank 114. Thus, rod 
100 is mounted over circular shaft or rail 64, on which 112 is maintained parallel to conveyor belt 14. 
the entire filling pump assembly 28 redprocates along Cam track 105 of the rotary valve cam 104 is gener- 
the path of travel of the conveyor. An upper comer of ally pear-shaped, as shown in FIG. 9, with the opposite 
crank member 100 is pivotally pinned to the link arm 98 ends of the pear being substantially flat to provide for 
in a lower comer. Thus, the angular movement of the 50 periods of dwell so that movement of the cam produces 
crank member plate causes Imear movement of hnk arm only slight vertical movement of the valve cam hnkage 
98 and angular movement of valve arms 96. This move- just described. On opposite sides of the points of equal 
ment causes the pumping cartridge 68 itself to be moved radius of the cam track, the cam track 105 changes 
angularly relative to the housing 62 m such a manner radius rapidly, but similarly to provide identical vertical 
that tiie ports formed in the pumping cartridge may be 55 rise and fall of the Hnkage. The preferred shape of ti^e 
aligned, as desired, with the openings formed in the cam track will cause the linkage operating the pump 
housing to open or close communication between the cartridge as a valve to move in a harmonic manner, that 
interior of tie pumping cartridge and the source of is, when moving the intake port 90 into position by 
fluent material or the delivery tubes. raising the linkage and rotating the entire assembly 

In this mi^er, the pumping cartridge 68 functions as 60 clockwise, slow initial positioning takes place, with a 
. a sleeve valve. This valving operation is controlled by a rapid final positioning. A period of dwell then occurs, 
, rotary valve cani assembly 101 mounted beneath the top during which the pump cartridge is not rotated. Con- 
oftiie main base 19 on lower frame 18fe and operatively versely, when the cartridge has been filled, tfie cam 
cbniiected to crank member 100. Likewise, a housing track causes a reverse harmonic motion in which the 
cam assembly 116 is mounted on base 18* and con- 65 linkage rapidly begins to drop to move the discharge 
nected to housing 62 to move it, and pumping cartridges port 92 into position. 

68, reciprocally along the path of travel of the conveyor FIG. 10 shows a pump housing cam assembly gcner- 
belt 14, at the same speed as the conveyor belt Simi- ally at 116. Assembly 116 includes a circular cam 118 
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having an interior recessed cam track 120, Cam 118 is at a lesser rate of speed, travel in the same direction* 
mounted on shaft 102 by means of a key 121. This cam This differential movement, vi^hich occurs in both direc- 
assembly is located just to the mside of rotary valve cam tions, allows sufficient time to discharge and charge the 
assembly 101, as shown in FIG. 16. The pump housing chambers of the pump cartridge, yet permits the effec- 
cam assembly includes a cam follower 122, which is 5 tive pumping stroke of the pistons within the cartridges 
mounted on a vertically disposed housing cam yoke to be on the order of one inch, 
member 123. Member 123 is connected to a shaft 124, All cams are keyed to the main drive through the 
which joins the lower cam portion mounted on the same shaft 102 and maintain their relativity at any given 
lower frame 18^ to the upper cam linkage portion speed. Thu, if the speed of operation were desired to be 
mounted above the top of the main base 19. Shaft 124 10 increased, the rpm*s of shaft 102 would simply need to 
extends upwardly, through a guide sleeve 127, and is be increased. On the other hand, if it is desired to extend 
pinned at its opposite end to a movable link 125. Link the length of travel of the housing, the slope of the cam 

125, in turn, is pinned to one comer of a generally trian- track 118 of housing cam assembly 116 would have to 
gular-shaped cam plate 128, which has a large circular be changed. This would require slope changes in the 
opening formed through it at one comer, by which it is 15 cam tracks of the pump cam assembly 134 and the ro- 
mounted over a fixed shaft 126 mounted beneath and tary valve cam assembly 101. Since all cams are located 
transversely to the conveyor 14. Shaft 126 has its oppo- on the same axis 102, however, by providing each cam 
site ends fixedly supported in the frame ISc. A third, with a zero or reference position from which the entire 
upper comer of cam plate 128 is pivotally pinned to the operation may be begun, once the desired cam track 
outward end of a link arm 129, which has its opposite 20 shape of one assembly has been selected, the shape of 
end mounted to a bracket 130 fixedly attached to the the other cams may be determined by minimal experi- 
lower portion of the pump housing 62. mentation and calculation. 

As the cam follower 122 moves in the cam track 120, To briefly describe the operation of the pump filling 
it causes the above-described cam assembly linkages to assembly 28, as the conveyor 14 holding a series of 
move in a verticl direction so that the cam plate 128 is 25 parallel rows of cups 13 is moved under the filling as- 
pivoted ori shaft 126, causing it to impart a linear longi- sembly, the housing 62 containing five adjacent pump 
tudinal movement to the housing 62. Thus, the housing cartridges 68 having separate fluid volumes, is posi- 
62 reciprocates along shaft 64 relative to the frame of tioned in an initial or start position, as shown in FIG. 5. 
the packaging assembly at the same speed as the con- In this position, it will be assumed that the pistons have 
veyor belt 14 in order to provide accurate filling of the 30 been entirely vidthdrawn to form three chambers 78 
cups 13 and prevent spillage. within each of the pump cartridges 68, each of which is 

The third cam assembly is the pump cam assembly, equal to the metered volume of fluid which will fill each 
shown in FIGS. 11 and 16, and generally indicated at container 13. In this position, each pump cartridge has 
134. Assembly 134 includes a circular cam 136 having also been moved angularly to the position shown in 
an interior cam track 38. The cam 136 is mounted on 35 FIG. 8, to communicate the interior of the cartridge 
shaft 102 by means of a key 139. A pump yoke 140, with the source of fluid. Immediately upon the last, or in 
having downwardly extendmg ear portions positioned this case, third row of cups reaching a point directly 
over shaft 102, carries a cam follower 141 which is below the corresponding first row of discharge tubes 
disposed in the cam track 138. The pump yoke 140 is 88, the rotary valve assembly moves to pivot the pump 
connected to rod 142, which extends vertically upward 40 cartridges 68 so that port 92 is in communication with 
through a guide sleeve 147, and has its opposite or up- openings 87 and tube 88. At the same time, the housing 
ward end pivotally pinned to a link 143. The upper end cam assembly 116 begins moving the housing 62 along 
of link 143, in turn, is pivotally |nnned to a comer of an the shaft or rail 64 at the same speed as the conveyor 
L-shaped arm 144. The opposite end of the base of the belt 14 to maintain each of the fifteen sets of discharge 
"L" of this arm 144 has an opening formed thcrdn so 45 openings 92» 87 and 88 immediately above the respec- 
that the arm 144 may be pivotally mounted over shaft tive ones of the containers 13, which had been initially 

126, as ishown in FIG. 6. The upper end of L-shaped below them. At this same time, the piston cam assembly^ 
arm 144 is mounted over a connector rod 145, which 134 begins to drive the pistons 74 in a forward direction 
extends transversely of the conveyor belt and generally within the pump cartridges at a leSter speed than hous- 
horizontal thereto. The connector rod 145 has a series 50 ing 62 to forcibly expel the fluent material from the 
of parallel arms mounted on it which extend toward the filled chambers formed within these pump cartridges, 
pump pistons 74: These arms 146 have their opposite The housing travels with the conveyor for approxi- 
ends mounted over a connector bar 148, which runs mately three to four inches. During that time, the de^Sx 
through the outward ends of the pistons. In the opera- sired metered amount of fluent material contained in 
tion of pump cam assembly 134, cam 136, as it rotates, 55 each equal volume pump cartridge chamber will have I 
urges cam follower 141 in a vertical direction to move been expelled by the pistons. \ 
the linkages above described upwardly and ultimately After discharge, the rotary valve cam 104 acts to lift 
cause the pump pistons 74 to be moved in unison recip- its associated linkage to rotate the pump cartridges 

* rocally with respect to the interior of the pump car- clockwise, thereby closing port 92 and opening port 90 
tridges 68 disposed in the housing 62. 60 again. At this moment, the housing cam assembly acts 

The cam assemblies 116 and 134, as shown in FIGS. to reciprocate the housing in the opposite direction of 
10 and 11, while operating oft'the same power shaft 102, the movement of the conveyor, and the pump cam 
have their operating linkages located on opposite sides assembly moving the pistons at a slower speed, effec- 
of shaft 126. Lever arms 128 and 144, which are oper- tively causes them to "withdraw*' toward their first 
ated, move the housing 62 and pistons 74, respectively, 65 position. The withdrawal of the pistons forms a vacuum 
in parallel directions, but at different rates of speed. The in the interior of the pump cartridges 68 which, as port 
housing, moving at the speed of the conveyor, travels 92 is being closed, draws any remaining fluent material 
approximately three inches, while the pistons, moving back within the cartridges, thereby preventing any drip- 
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ping or spillage on the conveyor belt 14. As (he passage- 
way 90 becomes aligned with the pump manifold sup- 
plying fluent material, this vacuum likewise draws flu- 
ent material into the volume being opened by move- 
ment of the piston and housing at different speeds. 

While this entire process is extremely rapid, the speed 
at which discharge and refill occur is determined by the 
replacement that the housing must be ready to move 
and pumps to discharge as soon as three rows of empty 
cups are disposed under the housing, in alignment with 
the three rows of discharge openings. 

It is clear tht the number of stepped diameter portions 
within each pump cartridge 68 could also be increased 
to allow for filling of more than three rows of cups 
simultaneously. Likewise, the number of pump car- 
tridges 68 placed transversely across the conveyor and 
the width of the conveyor could be increased to accom- 
modate more than five cups in each row. It is noted, 
however, that even the present embodiment provides 
almost twice the output of filled cups per minute as the 20 
prior art What is essential to the present invention is the 
provision of a filling pump assembly, which simulta- 
neously fills a number of rows of cups, having a pump 
cartridge with a separate number of equal volumes 
formed by the cartridge and a coacting piston, which is 25 
moved both longitudinally and angularly in connection 
with the movement of cups on a belt below it to fill such 
cups. It is also significant that this invention includes the 
existence of a timed relationship between the movement 
of the pump cartridges in both linear and angular direc- 
tions and the linear movement of a series of pistons 
relative to the pump cartridges, which facilitates rapid 
filling without spillage. 

The filled containers 13 are next advanced, with the 
conveyor belt 14, toward a cover applying assembly, 
shown in general at 30 in FIG. 1 and in more detail in 
FIG. 12. This cover applying or covering assembly 30 
includes a heat drum 150 which is mounted above the 
surface of the conveyor belt such that its peripheral 
surface is spaced a short distance above the surface of 40 
the conveyor belt 14. The heat drum 150 is mounted for 
rotation on a central axis or shaft 151, which is driven 
from a chain and sprocket assembly 152, indicated m 
general in FIG. 15. This chain and sprocket assembly is, 
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The interior of the heat drum 150 contains a numbei 
of heating elements, which are not shown, that are 
capable of raising the temperature of the surface of the 
drum to approximately 300' F, or any sufficient temper- 
ature at which the covers may be reliably sealed .to the 
cups. Cover strips 33 are a paper/metallic or papar/- 
plastic laminate having their outward surface, which is 
placed adjacent the drum, formed from a non-paper 
material, while their inward paper surface carries a 
heat-sensitive adhesive material thereon. As shown in 
FIO. 1, each circular cover 33a is carried about the 
drum for a distance of approximately 180', while in 
contact with the surface of the drum, to assure that the 
temperature of the cover is uniformly raised sufficiently 
to permit its tight sealing. As infrared heat lamp 158 
may be mounted adjacent and directed toward the sur- 
face of the rotating heat drum 150, as shown in FIG. 1, 
to assure proper over-all heating of the adhesive coated 
surface of the interconnected covering strips 33. Heat- 
ing to the proper temperature is important in the appli- 
cation of these coverings since a uniform seal is vital to 
properly retain the fluent material, maintain acceptable 
high standards of cleanliness in the packaging opera- 
tion, and maintain sterility of the product 

As shown in FIG. 12, as the fdled cups 13 are moved 
along the conveyor 14 from the filling station, they 
reach ribbon conveyors 32, which consist of forward 
driven pulleys 36 and rearward pulleys 38. Pulleys 36 
are mounted on shaft 163, driven by a chain 27, shown 
in FIG. 15, which operates off a transmission shaft 161 
connected to the gear reducer 103 and the drive motor 
26. As will be described below, chain 27 is driven by 
drive sprocket 182, which drives both shaft 25 and shaft 
163. This assures that conv^or 14 and conveyor 32 are 
driven at the same forward speed. 

Ribbon conveyors 32 are separate, adjacent conveyor 
belts, as shown in FIG. 12, which are aligned beneath 
each longitudinal column of cups 13 on belt 14. These 
ribbon conveyors 32 are tensioned and raised by a series 
of ramps 40, under spring tension, placed below the 
belts 32 and forward of pulley 38. lliese ramps 40 serve 
to raise the second conveyor 32, which raises the bot- 
tom of the filled cups 13 to lift the cup lips 13j slightly 
above the surface of the conveyor 14. This slight verti- 
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m turn, driven by the central drive motor 26 through 45 cal lift brings the sealing lip 13a of each cup into pres- 
gear reducer 103. The heat drum 150 rotates at an angu- " 
lar velocity such that the speed of a point on the surface 
of the drum is the same as the speed of a point on con- 
veyor belt 14. The surface of the heat drum 150 includes 
a series of guides 156 extending about the circumference 
of the drum 150. These guides 156 are formed, as shown 
in FIG. 12, in a generally wedge shape and are mounted 
transversely across the surface of the heat drum 150 in 
a series of circumferentially spaced rows. These guide 
wedges 156 are spaced on the surface of the drum so 
that the individual covering strips 33, which consist of a 
rounded cover portion 33fl and a linear interconnecting 
portion 336, may be fed from a series of five adjacent 
upper storage rollers 35, shown in FIG. 1, around feed 
guide rollers 37 and threaded onto the heat drum 150 by 60 
placing the circular portions 33a between guide wedges 
156. The wedges have a forward circular edge and a 
rearward rectangular edge to maintain the covered 
portion 33a adjacent the surface of the heat drum 150. 
While cover strips 33 arc normally maintained adjacent 65 
the drum surface by surface tension, spaced fingers 157 
may be placed adjacent the curved surface of heat drum 
150 to maintain strips 33 adjacent the drum surface. 



sure contact with the periphery of the heat drum 150 to 
assure proper sealing engagement between the cover 
portions 33a of strips 33 carried by the heat drum and 
the upper, sealing lip of the filled cups, A series of rails 
164 support the conveyor 14 across this distance to 
maintain it in proper vertical disposition. The heat drum 
150 presses the covers 33a on the cups in each row of 
belt 14 simultaneously, and continues to place consecu- 
tive covers on cups aligned in adjacent columns on the 
conveyor. A peeling knife 166 having a Teflon coated 
blade is positioned parallel to bellt 14 and slightly above 
the tops of the now covered cups 13, The blade of knife 
166 is angled rearwardly and downwardly, as shown in 
FIG. I, and acts to positively separate the hot, intercon- 
nected cover strip, as applied to the tops of the cups, 
from the heat drum 150. The applied covers are then 
pressure-rolled by a roller 167 so that they are posi- 
tively sealed about the entire surface of the upper lip 
13a of each cup in a fluid-tight seal. The filled and cov- 
ered cups are then moved by conveyor 14 on conveyors 
32 toward the severing assembly 42. 

The severing assembly 42 includes a crosfr«haped, 
elongated member 170, which rotates about a central 
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axle 171. At the inward end of axle 171 is mounted a 
sprocket 172 (see FIG. 15), which is driven by a drive 
chain 173 connected to a sprocket mounted on shaft 151 
which also drives the heat drum 150. Thus, the heat 
drum 150 which applies the covers to the cups, and the s 
severing member 170 which cuts the connecting portion 
33^ between the circular portions 33a of the covers 33, 
are driven at related speeds determined by their propor- 
tions. Four severing blades 174 are mounted about the 
circumference of the severing drum, by positioning the 10 
flat side of a blade adjacent successive legs of the cross- 
shaped member 170 so that the blades extend outwardly 
from the severing member at an angle which will be 
generally perpendicular to the surface of the conveyor 
14. The filled and covered cups are moved on conveyor 15 
32 at a slight upward angle because the radius of the 
forward driving pulley 36 is larger than the free-run- 
ning rearward pulley 38, and also because a ramp 175 is 
located under the lower surface of pulley 32 at a slightly 
upwardly directed angle. The cups are moved in this* 20 
slight upward direction to improve the cutting angle 
between the rotating blades 174 and the flat surface of 
the interconnecting portions 336 of strips 33. As cups 

13, covered but connected by strips 33, are moved 
under the rotating member 170, the blades 174 engage 25 
the linear connecting portion d3b and sever such por- 
tions between individual ones of the filled cups. As 
shown in PIG. 13, the blades are also slightly angulated 

to improve cutting. Proper proportioning of sprockets 
172 and 175, as shown in FIG. 15, will cause axle 171 to 30 
rotate at a speed similarly proportionate to the speed of 
rotation of shaft 151 such that axle 171 will make one 
complete revolution for every four covers applied by 
the heat drum 150 rotating on shaft 151. Thus, with 
proper initial indexing of heat drum 150 and severing 35 
member 170 relative to one another, proper severing of 
strips 33, between cups, is assured. 

Following the severing operation, the filled, covered, 
individual cups are moved by conveyor 14 over an 
upwardly directed ramp 180 and between the sides of a 40 
guide chute 181 until they reach a downwardly directed 
discharge ramp .44, which discharges the cups into a 
barrel, container, box, or further equipment to package 
them for shipment. 

FIG. 14 illustrates the unique conveyor drive assem- 45 
bly 22, of the present invention, which drives the con- 
veyor belt 14. This drive assembly 22 includes a pair of 
spaced apart, parallel drive sprockets 23 mounted on a 
shaft 25 which has its ends joumaled in bearings in a 
conventional manner for rotation in the frame 18a. One 50 
end of shaft 25 is attached by a chain assembly 27 to 
sprocket 182, as shown in FIG. 15. The drive sprockets 
23 are separated from one another by an interior idler 
drum 29, which is mounted on shaft 25 by bearings 31 
which allow it to rotate freely with respect to shaft 25. 55 
Sprockets 23 are fixedly mounted on^aft 25. The ra- 
dius of each sprocket 23 is less than the radius of idler 
drum 29, such that idler drum 29 supports or bears the 
weight of the conveyor belt 14. Each sprocket 23 has a 
series of pins 35 extending outwardly about its periph- 60 
eral surface. These outwardly extending pins 35 engage 
a corresponding series of holes 37 formed in the outside 
margins of conveyor 14. Such holes 37 are shown in 
FIG. 5. Pins 35 engage holes 37 and thereby drive belt 

14. The idler drum 29 is formed with a slight crown of 65 
approximately 0.006 inch relative to the outside edges 
of the dnim. This crown provides the proper degree of 
tension on the conveyor 14 and, with pins 35, assures 
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that the belt 14 will run linearly, rather than sliding 
toward the side of the drive assembly. The use of the 
idler drum 29 to assume the load and tension of the belt 
14 and the use of pins 35 to engage the belt 14 allows for 
slight adjustments or compensations for inaccuracies in 
belt sizes and tolerance without affecting the required 
uniform, continuous movement of the conveyor 14. 

While the operation of the above packaging appara- 
tus has been explained in connection with a series of 
operations, it can be easily seen that these operations are 
integrally related to one another to perform smoothly in 
a matter of seconds to produce a finished product. The 
above-described packaging apparatus, with consecutive 
rows of openings formed in the belt, with five openings 
in each row, may be operated to feed, fill and seal ap- 
proximately 1,000 cups per minute. 

As can be appreciated from FIG. 15, each of the 
operations described above is powered from a single 
motor 26 acting through a series of gears or chains and 
sprockets, which are proportioned relative to one an- 
other so that the operations are performed in the exact 
sequence and in a desired timed relationship to one 
another. Such timed relationships between operations 
are easily determined and accomplished since the gear 
ratios of the transmission gears and drive redocen are 
known, and the necessary' relative sizes of the various 
sprockets may be determined by proportioning their 
radii relative to one another. For example, sprockets 
182 and 183, shown in RG. 15, operate at a 1:1 ratio 
with one another since they have the same radius, while 
sprockets 182 and 184 are in the ratio of 2:5. However, 
since the pulleys 36 carrying ribbon conveyors 32 are 
approximately two and one-half times smaller than the 
drive sprockets 23 carrying conveyor 14, the speed at 
which a point on the surface of each conveyor is moved 
is substantially equal. 

Upon consideration of the foregoing, it will become 
apparent to those skilled in the art that various modifi- 
cations may be made in the subject invention without 
departing from the spirit of the invention embodied 
herein. Therefore, only such limitations should be im- 
posed as are indicated by the spirit and scope of the 
following claims. 

We claim: 

1. An apparatus for packaging a predetermined vol- 
ume of fluent material in individual containers, includ- 
ing movable conveyor means, means for positioning a 
plurality of said individual containers on said conveyor 
means in a series of longitudinally spaced, transversely 
extending rows, a filling means for automatically filling 
each of said individual containers positioned on said 
conveyor means and located within a plurality of said 
transversely extending rows simultaneously with a pre- 
cisely metered volume of said fluent material as said 
containers are moved by said conveyor means, said 
filling means including pumping means reciprocally 
movable along a definite path adjacent said conveyor 
means, said pumping means having a plurality of pump- 
ing cartiidges, one of said pumping cartridges being 
associated with each of a longitudinal series of contain- 
ers disposed on said conveyor means, each of said 
pumping cartridges having a pumping piston associated 
therewith to define a plurality of discrete pumping 
chambers within each of said pumping cartridges and 
movable relative to said associated pumpmg cartridge 
to fill said longitudinal series of containers associated 
therewith, and a covering means for applying covering 
material fluid-tightly to a plurality of said filled contain- 
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era simultaneously as said containers are moved by said chambers formed by each of said pumping cartridges 
conveyor means. and each of said associated pumping pistons are propor- 

2. The apparatus for packaging a predetermined vol- tioned relative to one another such that the maximum 
ume of fluent material in individual containers of claim volume of fluent material which may be received within 
1 wherein said covering material includes continuous 5 each of said pumping chambers of any pumping car- 
strips of interconnected preformed caps, one cap in tridge is approximately equal. 

each ofsaid strips being applied to each individual filled 6. The apparatus for packaging fluent material in 
container contained within a row on said conveyor individual containers of claim 3 wherein each pumping 
means, to fluid-tightly seal said containers as said con- cartridge is moved angularly relative to said housing for 
tainers are moved on said conveyor means, said appara- 10 controlling the flow of said fluent material into and out 
■tus for packaging also including a severing means for of each of said pumping chambers, each of said, pump- 
simultaneously cutting each of said interconnected ing cartridges being moved angularly relative to said 
strips between said caps applied to said individual, filled housing in unison and in timed relationship to the move- 
contamers as said containers are moved by said con- ment ofsaid pumping piston and said housing relative to 
veyor means. 15 one another along said path of travel of said conveyor 

3. An apparatus for packaging a predetermined vol- means to thereby communicate each of said pumping 
ume of fluent material in individual containers, includ- chambers with a source of fluent material while pre- 
ing movable conveyor means, means for positionmg a venting discharge therefrom to said individual contain- 
plurality ofsaid individual containers on said conveyor ers on said conveyor means and, alternately, to close 
means in a series of longitudinally spaced, transversely 20 each ofsaid pumping chambers to said source effluent 
extending rows, a filling means for automatically filling material while allowing discharge of said fluent material 
each of said individual containers positioned on said therefrom to fill said individual containers, 
conveyor means and located within a plurality of said 7. The apparatus for packaging fluent material in 
transversely extending rows simultaneously with a pre- individual containers of claim 3 wherein said housing is 
cisely metered volume of said fluent material as said 25 mounted on a frame for reciprocal movement along a 
containers are moved by said conveyor means, and a pair of parallel, spaced apart rails extending along the 
covering means for applying covering material fluid- path of travel of said conveyor means, said rails posi- 
tightly to a plurality of said filled containers simulta- tioning said housing above a portion of said conveyor 
neously as said containers are moved by said conveyor means carrying said individual containers, and wherein 
means, said filUng means including a filling pump assem- 30 a housing cam arrangement operatively connects a 
biy having a housing disposed over the path of travel of drive means to said housing to cause said housmg to 
said conveyor means, a plurality of generally hollow move in reciprocal fashion along said rails, a piston cam 
pumping cartridges mounted on said housing and raov- arrangement operatively connects said drive means to 
able therewith along the path of travel of said conveyor said pumping pistons to cause said pistons to move 
means, a plurality of pumping pistons, each of said 35 reciprocally relative to said conveyor means and said 
pumping pistons being associated with and at least par- housing, and a rotary valve cam arrangement opera- 
tially disposed for movement within a separate one of lively connects said drive means to said pumping car- 
said pumping cartridges, each of said pumping car- tridges to cause said pumping cartridges to be moved 
tridges cooperating with said one of said pumpmg pis- angularly relative to said housing to control the flow of 
ions associated therewith to define a plurality of dis- 40 said fluent material to and from said pumping chambers 
Crete pumpmg chambers of approximately equal vol- defined by said pump cartridges and said associated 
ume within each of said pumping cartridges, said pump- pistons in timed relationship to the movement of said 
ing chamber and said associated piston being movable in housing and said pistons. 

parallel directions relative to one another at different 8. The apparatus for packaging fluent material in 
speeds along the path of travel of said conveyor means, 45 individual contamer of claim 7 wherein said housmg 
each of said pumping cartridges being angularly mov- cam arrangement, aid piston cam arrangement and said 
able relative to said houang and openings for supplying rotary valve cam arrangement are connected to said 
and discharging fluent material formed therein, such common drive means in such a manner that a timed 
that each of said pumpmg chambers formed in each of relationship exists between the operation of said hous- 
said pumping cartridges is adapted to receive said fluent 50 ing cam arrangement, said piston cam arrangement and 
material from said openings for supplying said fluent said rotary valve cam arrangement such that when said 
material and thereafter discharge said fluent material housing is located in a first position relative to said rails, 
through said openings for discharging said fluent mate- each ofsaid pumping cartridges is angularly positioned, 
rial, in response to the relative movement of said piston relative to said housing, to communicate said pumping 
and said cartridge, to fill said individual containers dis- 55 chambers formed therein with a source of fluent mate- 
pcwed on said conveyor means. rial to fill said pumping chambers with said fluent mate- 

4. The apparatus for packaging fluent material of rial, said pumping cartridges being thereafter angularly 
claim 3 wherein said generally hollow interior of each moved by said rotary valve cam arrangement to close 
of said pumping cartridges includes a series of stepped communication between said source of fluent material 
diameter interior portions, and each of said pumping 60 and said pumping chambers while opening communica- 
pistons has an exterior configuration formed by a series tion between said pumping chambers and said individ- 
of correspondingly stepped exterior diameters slightly nal contamers located on said moving conveyor means, 
smaller in. dimension than said stepped diameters ofsaid said housmg cam arrangement shnnltaneously causing 
interior portions of each of said pumping cartridges. said houshig to be moved along said rails from said first 
each ofsaid pumping pistons being insertable into each 65 position toward a second position at a speed substan- 
of said associated pumping cartridges. tially similar to the speed of movement ofsaid conveyor 

5. The apparatus for packaging fluent material of means, said pumping pistons being simultaneously 
claim 4 wherein the dimensions of each of said pumping moved by saW pumping cam arrangement m a direction 
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parallel to the direction of movement of said housing at surface of said conveyor means, said parallel rollers 

a different speed to rapidly reduce the volume of said being operatively connected to a container dispenser 

pumping chambers within each of said pumping car- cam arrangement, said dispenser cam arrangement caus- 

tridges and thereby e:tpel said fluent material therefrom, ing said rollers to be pivotally moved about central axes 

said housing cam arrangement causing said housing, 5 thereof in a manner such that said rollers oscillate be- 

upon reaching said second position relative to said rails, tween a takeoff position and a delivery position in a 

to reverse its direction relative to said rails and return to generally harmonic manner to provide for accurate 

said first position, said piston cam arrangement simulta- deposit of said containers on said conveyor means while 

neously causing said pistons to reverse their direction of minimizing the time required to return said rollers from 
movement and withdraw from said pumping cartridges 10 said delivery position to said takeoff position, 

to thereby return said pumping chambers to their initial 12. An apparatus for packaging a predetermined vol- 

volumes achieved in said first position of said housing, ume of fluent material in individual containers, includ- 

creating a vacuum within said pumping chambers ing movable conveyor means, means for {X)sitioning a 

which assists in immediately stopping Uie flow of said plurality of said individual containers on said conveyor 

fluent material from said pumping chambers, said rotary 15 means in a series of longitudinally spaced, transversely 

valve . cam arrangement simultaneously causing said extending rows, a filling means for automatically filling 

pumping cartridges to be moved angularly relative to each of said individual containers positioned on said 

said housing to close communication of said pumping conveyor means and located within a plurality of said 

chambers with said individual containers and again transversely extending rows simultaneously with a pre- 

open communication to said source of fluent material. 20 cisely metered volume of said fluent material as said 

9. The apparatus for packaging fluent material in containers are moved by said conveyor means, and a 
individual containers of claim 3 wherein the number of covering means for applying covering material fluid- 
said pumping cartridges used in said filling pump assem- tightly to a plurality of said filled container simultia- 
bly is equal to the number of individual containers capa- neously as said containers are moved by said conveyor 
ble of being disposed in a row on said conveyor means, 25 means, said covering means for applying covering ma- 
each of said pumping cartridges being capable of filling terial fluid-tightly to a plurality of filled containers si- 
individual ones of said containers located in a plurality multaneously including a generally cylindrical heating 
of such rows on said conveyor with substantiaUy equal drum mounted above and transverse to the path of 
volumes of fluent material simultaneously. travel of said conveyor means, said heating drum heat- 

10; The apparatus for packaging fluent material of 30 ing elements associated therewith, effective to heat an 
claim 2 wherein aid severing means includes an elon- exterior surface of said heating drum to a desired tern- 
gated member, rotatable about a central axis thereof and perature, said exterior surface of said heating drum 
positioned for rotation above the surface of said con- having guide means associated therewith for maintain- 
veyor means subsequent to the point on said conveyor ing a plurahty of said continuous strips of said covering 
means a( which said containers are filled with fluent 35 material, fed to said heating drum in side-by-side rela- 
material and covered, said elongated member having a donship, against said exterior surface of said heating 
series of outwardly extending blades mounted in angu- drum over a distance of approximately half the circum- 
larly spaced relationship therearound, said blades, upon ference of said heating drum prior to application of said 
rotation of said elongated member, acting to contact covering material to said containers to provide for suffi- 
and sever each of said continuous strips of intercon- 40 cient overall heating of said strips of said covering ma- 
nected caps between said filled containers to form sepa- terial to assure proper sealing of said covering material 
rate individual filled and sealed containers of said fluent to said containers. 

material. 13. The apparatus for packaging fluent material of 
11. An apparatus for packaging a predetermined vol- claim 12 wherein stripping means is mounted adjacent 
ume of fluent material in individual containers, includ- 45 said heating drum above the path of travel of isaid con- 
ing movable conveyor means, means for positioning a veyor means to positively engage and remove any por- 
plurality of aid individual containers on said conveyor tion of said continuous strips of covering material 
means in a series of longitudinally spaced, transversely which may tend to adhere to said exterior surface of 
extending rows, a filling means for automatically filling said heating drum after its application to said individual, 
each of said individual containers positioned on said 50 filled containers passing therebelow. 
cojiveyor means and located within a plurality of said 14. The apparatus for packaging fluent material of 
transversely extending rows simultaneously with a pre- claim 12 wherein a radiant heating means is associated 
cisely metered volume of said fluent material as said with said heating drum and directed toward the exterior 
containers are moved by said conveyor meams, and a surface thereof to allow additional heating of an adhe- 
covering means for applying covering material fluid- 35 sive surface of said covering material in a uniform man- 
tightly to a plurality of said filled containers simulta- ner. 

ncously as said contamers are moved by said conveyor 15. An apparatus for packaging a predetermined vol- 
means, said means for positioning a plurality of Individ- ume of fluent material in individual containers, includ- 
ual containers on said conveyor means including a pair ing movable conveyor means, means for positioning a 
of parallel, spaced apart rollers, positioned beneath a 60 plurality of said individual containers on said conveyor 
series of adjacent columns of stacked, or nested contain- means in a series of longitudinally spaced, transversely 
ers above said conveyor means, each of said rollers extending rows, a filling means for automatically filling 
having a series of arcuate surfaces, formed therein along each of said individual containers positioned on said 
the length thereof, corresponding arcuate surfaces of conveyor means and located within a plurality of said 
opposing rollers being disposed facing one another to 65 transversely extending rows simultaneously with a pre- 
form a series of cup drop openings positioned to receive cisely metered volume of said fluent material as said 
the lowermost container in each of said adjacent stacks containers are moved by said conveyor means; ahd a 
of said containers and to transfer said container to the covering means for applying covering material fluid- 
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tightly to a plurality of said filled containers simulta- mension than said stepped diameters of said interior 

neously as said containers are moved by said conveyor portions of each of said pumping cartridges, each of said 

means, said conveyor means including an endless con- pumping pistons being insertable into each bf said asso- 

veyor belt having a plurality of openings formed dated pumping cartridges. 

therein, said openings adapted to receive and support 5 19, The improvement set forth in claim 17 wherein 
said individual co^tainers for filling, a f llower pulley each pumping cartridge is moved angularly relative to 
supporting one end f said conveyor belt, and a drive said housing for controlling the flow of said fluent mate- 
pulley assembly supporting the opposite end of said rial into and out ofeachofsaid pumping chsonbers, each 
conveyor belt, said ponveyor belt being positioned over . of said puinping cartridges being moved angularly rela- 
said pulleys for movement , tfaerearound, each of said 10 tive to said housing in unison and in timed relationship 
pullc)^ being rotatable round a central axis thereof, said to the movement of said pumping piston and said hous- 
drive pulley assembly having an independent, free rotat- ing relative to one another along said path of travel of 
ing idler drum and a pair of circular drive sprockets said conveyor means to thereby communicate each of 
mounted on opposite sides of said idler drum, each of said pumping chambers with a source effluent material 
said drive sprockets having a series of pins mounted 15 while preventing discharge therefrom to said individual 
thereon in angulariy spaced relationship about the cir- containers on said conveyor means and, alternatively, to 
cumference thereof, said pins engaging correspondingly . close each of said pumping chambers to said source of 
spaced openings formed in said conveyor bejt such that fluient material while allowing discharge of said fluent 
upon rotation of said drive sprockets, said pins engaging material therefrom to fill said individual containers, 
said conveyor belt will cause said conveyor belt to be 20 20. The improvement set forth in claim 17 wherein 
moved relative to said packaging apparatus. the number of said pumping cartridges used in said 

16. The apparatus for packaging fluent material of filling pump assembly is equal to the number of individ- 
claim 15 wherein said idler drum has a greater diameter ual containers capable of being disposed in a row on 
than the diameter of each of said drive sprockets, such said conveyor means, each of said pumping cartridges 
that said idler drum supports said one of said conveyor 25 being capable of filling individual ones of said contain- 
belt, said idler drum additionally having a slightly ers located in a plurality of such rows on said conveyor 
greater diameter at its middle than at its outside edges to . with substantially equal volumes of fluent material si- 
form a slight crown which assists in maintaining proper multaneously. 

positioning of said conyeyor belt relative to said pack- 21. In an apparatus for . packaging predetermined 

aging apiparatus to assure linear travel of the conveyor 30 volumes of fluent material, having a means for aj^lying 

belt covering material fluid-t^ghtly to a plurality of filled, 

17. In an apparatus for packaging, fluent material individual containers simultenously, the improvement 
having a means for delivering predetermined volumes including a generally c^indrical heating drum mounted 
of said fluent material to individual containers, the im- above and transverse to the path oftravd of a conveyor 
provement tnchiduig a filling pump assembly having a 35 having a plurality of said filled container disp(»ed 
housing disposed over the path of travel of a conveyor thereon, said heating drum having heating elements 
means bearing an arrangement off said individual con- associated therewith, effective to heat an exterior sur- 
tainers, a plurality of generally hollow pumping car- fioce of said heating drum having guide means associ- 
tridges mounted within said houshig and movable there- ated therewith for maintaining a plurality of continuous 
with along the path of travel of said conveyor means, a 40 strips of said covering material, fed to said heating dnmi 
plurality of pumping pistons, each of said pun^mg in side-by-side relationship, against said exterior surface 
pistons being associated with, and at least partially dis- of said heating drum over a distance of approximately 
posed for movement within, a separate one of said half the circimiference of said heating drum prior to 
pumping cartridges, each of said pumping cartridges application of said covering material to said containers 
cooperatmg with said pumping piston associated there- 45 to provide for sufficient over-all heatmg of said strips of 
with to define a plurality of pumping chambers of ajv . ^aid covering material to assure proper sealing of said • 
proximately equal volume within each of said pumping covering material to said containers. 

cartridges, said pumping cartridge and said associated 22. The improvement set forth in claim 21 wherein 
piston being movable in parallel directions relative to stripping means is mounted adjacent said heating drum 
one another, along the path of travel of said conveyor 5P above the path of travel of said conveyor means to 
means, each of said pumping cartridges being angularly . positively engage and remove any portion of said con- 
movable relative to said hou^g and openings for sup^ tintaous strips of covering material which may tend to 
plymg and discharging fluent material formed therem, adhere to said exterior surface of said heating drum 
such that each of said pumping chambers formed in after application to said individual, filled containers 
each of sakl pumping cartridges may be moved to re- 55 passing therebelow. 

ceive said fluent material through ones of said openmgs 23. The improvement set forth in claim 21 wherein 

for supplying said fluent material and thereafter d^ said guide means uicludes a plurality of chips mounted 

charge said fluent material through others of said open^ in spaced relationship about said exterior surfiEice of said 

ings for discharging said fluent material to fill said mdi- heating drum to engage and hold preformed circular 

vidual containers disposed on said conveyor means in 60 portions of said strips of covering material adjacent said 

response to the relative movement of said pistons and exterior surface of isaid heating drmn. 

said pumping cartridges. 24. In an aparatus for packaging predetermined vol- 

18. The iniprovement set forth in claim 17 wherein umes of fluent material in individual containers, having 
said generally hollow interior of each of said pumping an endless conveyor belt having a plurality of openings 
cartridges includes a series of stepped diameter interior 65 formed therein, said openings adapted to receive and 
portions, and each f said pumping pistons has an exte- support said individual containers for filling, the im- 
rior configuration formed by a series of correspond- provement including a follower pulley supporting one 
ingly stepped exterior diameters sKgfatly smaller in di- end of said conveyor belt, and a drive pulley assembly 
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supporting the opposite end of said conveyor belt» said 
conveyor belt being positioned over said pulleys for 
movement therearound, ieach of said pulleys being ro- 
tatable around a central axis thereof, said drive pulley 
assembly having an independent, free rotating idler 5 
drum and a pair of circular drive sprockets mounted on 
opposite sides of said idler drum, each of said drive 
sprockets having a series of pins mounted thereof in 
angularly spaced relationship about the circumference 
thereof, said pins engaging correspondingly spaced 10 
openings formed in said conveyor belt such Uiat upon 
rotation of said drive sprockets, said pins engaging said 
conveyor belt will cause said conveyor belt to be 
moved relative to said packaging appaiatus. 

25. The improvement set forth in claim 24 wherein IS 
said idler drum has a greater diameter than the diameter 
of each of said drive sprockets, such that said idler drum 
supports said one end of said conveyor belt, said idler 
drum additionally having a slightly greater diamter at 
its middle than at its outside edges to form a slight 20 
crown which assists in maintaining proper positioning 
of said conveyor belt relative to said packaging appara- 
tus to assure linear travel conveyor belt 

26. A method of packaging predetermined volumes 
of fluent material in individual containers comprising 25 
the steps of: 

continuously moving a plurality of said containers 
alcmg a first path of travel, said containers being 
arranged in longitudinally spaced, transversely 
extending rows, said containers being moved be- 30 
neath a filling pump assembly having a plurality of 
generally faolloiw poniping cartridges mounted 
above said first path of travel of said conveyor 
means, each of said cartridges being associated 
with a separate longitudinal series of said contain- 35 



ers, and a plurality of pumping pistons, each of said . 
pumping pist ns being associated with a separate 
one of said pumping cartridges to define discrete 
pumping chambers within each of said pumping 
cartridges; 

moving each of said .associated pumping cartridges 
and pumping pistons relative to.sai4 first path, of 
travel of said conveyor means and to one another 
and thereby filling each of said containers located 
in more than one of said longitudinally spaced, 
transversely extending rows with a predetermined, 
approxhnately equal volume of fluent material si- 
multaneously; and,: 

fluid-tightly covering each of said filled containers. 

27. The method of packaging predetermined volumes 
of fluent material in individual containers of claim 26 
wherein said step of covering said individual, filled 
containers includes the steps of: 

feeding a series of interconnected, preformed caps 
along parallel second paths of travel, said second 
paths of travel- coinciding at a terminal pdnt 
thereof with said first path of travel, along which 
said containers are moved; 

heating said intercbimected strips of caps as they are 
fed along said second paths of travel; 

applying said heated strips of caps successively to 
individual, filled containers moving along said first 
path of travel under pressure, thereby fluid-tightly 
sealing said caps to said containers; and, 

severing successive ones of said caps from said inter- 
connected strips to form discrete, covered contain- 
ers filled with approximately eqiial volumes of said 
fluent material. 
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UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 4,077,180 
DATED : March 1, 1978 

INVENTOWS) Richard Agent, Donald W. Nielsen, Thomas A. Cooper 

It is certified ttiat error appears in the above-identified patent and tlial said Letters Patent 
are tiereby corrected as sliown below: 

In Column 10, line 25, change "level" to ~ lever ~. 

In Column 10, line 32, change "verticlly" to — vertically — . 

In Column 11, line 5, after "assembly", insert — 116 — . | 

In Column 11, line 25, change "verticl" to — vertical — . | 

In Column 11, line 35, change "38" to — 138 — . 

In Column 12, line 9, change "Thu" to ~ Thus — . 

In Column 13, line 8, change "replacement" to — requirement — . 

In Column 13, line 12, change "tht" to ~ that ~. i 

Claim 8 (Column 18, line 45) change "container" to | 

— containers — • j 

Claim 8 (Column 18, line 46) change "aid" to — said — • j 
Claim 10 (Column 19, line 31) change "aid" to — said — . 
Claim 11 (Column 19, line 47) change "aid" to — said — . 
Claim 11 (Column 19, line 54) change "meams" to — means — . 

Claim 12 (Column 20, line 23) change "container" to 

— containers — • 

Claim 12 (Column 20, line 29) change "heating drum heat-" to 

— heating drum having heat- — . 
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UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 

4,077,180 
March 7, 1978 

J. Richard Agent, Donald W. Nielsen, Thomas A. Cooper 



It is certified that error appears in the above-identified patent and that said Letters Patent 
are tiereby corrected as shown below: 

Claim 15 (Column 21, line 11) change "round" to — around — . 

Claim 17 (Column 21, line 37) change "off" to — of — . 

Claim 23' (Column 22, line 57) change "chips" to — clips — . ' 

Claim 24 (Column 23, line 8) change "thereof" to — thereon — . 

Claim 25 (Column 23, line 19) change "diamter" to — diameter — .| 

Claim 25 (Column 23, line 23) change "travel conveyor" to 
— travel of the conveyor — . 
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